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(54) UQUID CRYSTAL DRIVING CIRCUn AND UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal driving 
circuit and a liquid crystal display device capable of adjusting 
change characteristics of display luminance and a color with respect 
to the value of display data to be inputted. 

SOLUTION: Input display data 84 of one line period are fetched in a 
latch circuit (1) 20 by a latch signal 91 to be outputted by a latch 
address control circuit 10 and data 92 of the latch circuit (1) are 
fetched in a latch circuit (2) 30 in the timing of a line clock 83 and 
data 93 of the latch circuit (2) are inputted to a decode circuit 40. 
Then, liquid crystal impression voltages 95 are outputted by 
outputting selection voltages 94 from a decode circuit 40 while 
selecting gradation voltages 89 based on data for every pixel from 
the gradation voltages 89 generated based on a reference voltage 
85 according to set data to be outputted by a set register 70 in 
which set register setting data 86 are set with a set register setting 
clock 87 and by buffering the selection voltages 94 in an amplifier 
circuit 50. 
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[0 04 9] *7-fe-y MWB«:*BT6fcrtC i8(: 

t ( + > mmm&9 4 {zzx'i±v\nt-t&) k?r 

7t7hlff9 0 (<r«r-mVofk*f4) £&*5tRb5 

lEA^ffi^EEEte. (Vin-Vof ) xRc/ (Rb+R 
c) kftO. «itfBR«BtRa5 1i: , TO»aRf5 4 
^»««ottS: l kiT4 k „ ftNJMMI 5 5*>y-f y<i 
2kft9. TvriUffiSO^ffi^liJEEVout. -fft*>*> 
SSfifflJnWE 9 5 (iIEA^S^*i±c7) 2 fgk « L < ft 
4. R2=R3k LT. TEXti^WK^ (V 

x-Vof)/2i:l, <Iix£2f£LTVout= (Vx-Vo 
f) £f#4. iTft;b*>. ffiflWEoutli. ^7-t 7 ME 
Vof9 0tc«t>)fl[*«-«^7h-r4. iOJ:^L 
rvr[HlK5 00ai^ffiffiVout^^-b«y hft$: 

[0050] jRSilMIH5 5 0*BK£ft5g-*-4»TS3ft 
fiiRaS lisil^rsefifiiRf 5 4*i. ^^tiH^J: 

Oj£fii5 4 1 kSSWM 7f5 4 2^1^MT, 

msmm^5 snwmat* ( 1 +Ra/Rf > 

*«*^S£*aiiSgf-^ 8 8«ci: o . 

j£f&ztxmm'?$>. 

[oo5i] ms<?>m&. &tms:«Mr&A4 

12. v^5 4 2l±ZtL?tL4m'J'Omirt>tl. % 
tl^tlCDXJ 7f5 ; 1.2. 7f5"4 2fc:*tLTl£5£ 

i«orti^>fyf5i.2i*yL $^i3^fflst. 
Rf5 4<7)mo<7xx-f 7^54 2£*>-r4„ *>-f 



4x-f 7ft:J:oTSJil^fl:l. ftotillH*^ 

»iizmmt&%t>imfcT-*8aii#MX'i>R\.\ z 

o tzLXT >Tm& 5 0 <0i*««<0K5g*niTffi k ft 

4. 

[0052] ±£tf)«Ttt. ^SCffiffiRaS 1 k^ffi 

st Rf 5 4 <7>mm*w& : T- fs&izx 0^11/^ 

rf>>\ «]PMa«5 5^ZEA^iffi^^*Elgtn:k LT»< 
J£ftRb5 2&J:t/|gttfi;Rc5 3£. ^TSSffifSRaS 1 k 
*T3^ffiRf5 4fc|3|«fc:. «ft<^ffik«»<ox-f -y 
*T«Mc L . Bbfrr- * 8 8 IZ X 0 ffiijttt^SaE-r 4 - 
kt>T£4o £ii£Offiffi<artmoft4U±« 

( 1 ) ^(c«!oTai^mEVout$r^'r4C:k^T'$ 
4o CKOJ: dfcLT. ^B B B MDmJEVout-9 5^^-7-ir 
•y Mtff V of 9 0 & «t t/IS^x- ^88 T*J W LT P§t$ 
a^lttt Sr 4 Z k k ft 4 . 

[0053] ±IE«0«Ti±. RJEl^X* 7 OfcL I&e 

setrm^XSt&ttzffi. AM^f-^84iiJj;^7 
[0054] fil±<0»tt£ J: 0 . *Wft<?5»1B^OiK*B 

dk^T#4. 

[0055] ( SB 2 <vmi&<OBB ) *«W(C3&»*»4»ft 
^EIB^»2coiafciO»JBS:H 1 1 Srfflv^TR^-T 
4o HI lfcL ^^com2^Sfe^)^T-^4^ a 3 alg 

»[HiBi^r^riHiB5oortSP^ r c7-/^0S:^-r o c 

COHSfiCOJBHKi. T>r0B 5 0 R. G , B 

om{4"Cf@«iJlCiS^T-# 4 J: -5 ^ L^tc^aSrWLT 
U4. dOH«i, 08(^L7tSli8^JISk|Sia^rv 
rEIB 5 0 tfO 1 tli^*cO«fiE$r^7'n >y ? 0t**4 . 
Ill KC^V^T. »?tr^<t>co(iRfflcO«fiS;S 

<t<7>(iBffliOfllfiJcSIR2:SU"C^4. k<CC. 9 Or 

imm^y^-y hSEVofr. 9 0g(iGffl^r^-b-y hm 

EVofg. 9 0b(iBi^7-t7 hmffVofb. T*4o 

[0056] *mmmm<om&mmmz<7)T> 
mco^mcoWi^mmmt. rgb^7-7^^^ 

t ^ffifi^^^^3Bffli"4 k # ^3»»3&«t)4 • *Tft^>^> 

r. g. Bco^xmrntzpsmm^m^mmmiz'th 

*y*:-y bmJE9 0(±. #fe^CVofr9 0r. Vof 
g9 0g. Vofb9 0bk S:WL*CV^4. Vofr9 0riiRffl 
h®ET£>9. Rffl^7-fe-y hiaSfCffl^ 



(7) 
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Vofg9 0gJ4Gffl^*7-fe-y MKETfcO. GfflcO 

*y*vh mmz m^i. vof b 9 0 b m<?>* y * -y 

cO^^-fe-/ hfflE9 0i\ 9 0g.9 0b£*ft-F;hiBft 
U huIE ( 1 ) StC^Ti^VoflCVofr. Vofg. Vof 
bSr^^m^-^T#fe<^VoutJ^-r€>. Ltztf-*X 

#Mfit^7t y hfi^nsf-r & ^ t fi**imvh h . 

9 Or. 9 0g. 9 QXAZW&KWZVfrh&Wth. <X 

ai 1 oiw^EWtc^Lfc i a ttmnwm&tik 

S-r&^ragffiCiRa5 1 . £SiRb5 2. StaRc5 3. 
^SfitRf 5 4^rtO 1 o*>& v^4S»S:H8T*L 

— *88r, 88g. 8 8btCj: OX-f •y^^^-Vfc^Vi 

[oo58]^c7)j:o ^^tt^n^oftAraniiiK 1 

fcL RGB#ft*t*7H:7 MKrHBfU fcit/WII 

mm<ommiz7FttmTm&-?z> z. 1 t »rerc** . 
C0059] ( m 3 commmm ) aw&»* »a 

KMalB 1 OWI^BUKB 1 2 *Jfl wCKW-r 
7^7MEfit»C»tSJtU^I), <r<0Htt5<0 

mmt . m 1 comm<v&m& xx/m2 comn^mm^ak 

Lt:nm*bm&ffl&r9-&*7±v h*EEVof 9 0 tW 

£it*>&i><nvhh. mi 2ti. j&m<nim<7)*y* 

(4. 0 8 tz^k Ltz mmzim lx , mHztmztitim 
&<m3am. 5 6iK^^7h ®Ett*&iiiB s 

&EB5 0W;. W(*»^*7*7 hmEVof9 0Srl5 
^-^8 8^So%^T«t&0^^7-fc y MEV 
of ■ 9 0 " SrJBJfrrS c 

[00 6 0] i-r^SS*»^>^7-fe»y hmffVof9 0Sr* 
7-fe-y h«Eflt*&0ffi8 6^A^-r^o *7t7htEE 
«$&0B8 6 T12:;* 7 *>y hfUEVof 9 Ot/7VK0 

4><ife1»E«fik|ftllJB^K^7-fe -y MEEVof "90" 
h.LTft^lU #*^7yr5 5CflB&t&. C^h 

§ . «^s«e«[ (vof - ) zuwrhMmfeT- 

[0061] :^±3{:, *H*i^»BCJ:*i<f . A?J 



~fh*y*i -y hUEVof 9 O^mJEM^H^L^iii: 

R. G. BcO#fe^ttl&EIB^fi!t5r7-fe-y hflEEVof * 
9 0 " «r«ffrfS*&fcL #ft»t:»gf-^8 8j:* 
-y MSE{**S0B8 6 £ MZUzftZlf X t\ Lfc* 5 

[0062] ( ^4 comwcomm ) *»UK3a>a»&iKjii 
>v7mx*hh« zcomfocoBrnxte. muz^ttim.^ 

U i/X 97 0 iztiMLX . yv + 7 l(/zXil^tl^>. IS 
^ U ? IS^x- * 8 6 lift* TlS^ffl-r- ^84 
S:. ^l^yX^IS^^ n 7 ^ 8 7 tft^.T 7 7f 7 H 

[0 0 63] gSl/yX^7 0tl l37^Lfclft^U 
^X^7 0k|3|«C S^77f70-l-70-n 

CiiA*^T : -^8 4^A^$^^< > IS^^v r X^7 
0c7)U-b-y hSSB^tcW. ^v^TKU^SJWUlBl 0^ 
t>&7v^m j ??9 1^77fANDy-h 1 5Sr^-LT 
7-y^-<i^9 7^«|&SflS. 7 7fANDy--M5 
77f7Hl/^ 1 0i)^<^y v^m^9 1 IS 
ffi>f *-7Mt^ 9 6 *<A* Six. fS^^ n 7 ;97$: 

ai^-r^o 77f7Fi/^wwioii 
[0064] cico^sgco^s^is^x-^ffi oa^ftff 

Co^T^tl), ilt'^L^J:^:, 7 7f7HI/ 
X»JfflHUB 1 0(iA^J-r^-f ^-^/HI^-8 1 3^r^T- 
^ 7"C^I) ^f - ^ 0 7 7 f 0l?S (1)2 
OK^-Ht-f-9 lSrifcfrT&o d^Tiai 1 tl^-fJ: 
■3 4 Ctia^-r-^tCft^oTlS^ 

If-^84^l, ^-y^(i^9 1 $:77fAND 
1 5^^LTlS^l/^X^7 0ic«LTa5^"f^>. 77 
f-f 1-^-9 lid. ^T-^^Dv^8 3iC^oTJiH^i> 
7hL, 77fAND 1 5tzAJ)-£tL&lkfe-4 

{% s %9t>1?T9 : f ^yx^hh% (zcom^^i^^ 
XhhtZ) , 8£^a7;97mf^i: ! 5:6. 
LfctfoT. iS^U^^7 0C0#t''y htCii^-y^ft 
-^■9 ltcMoT^T-^84±cOl^<fix--^^0 

ffix-^^^TKOatrh. 7-yf-rKUXSOfWEIBl 
0«>f*-^/Wl#8 iSrffi^L. 7^;n7^83 
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[0065] zomt&^mmizjititf. 

0 01£5e U i-'X ? K5&r- * 8 6 <0 A?) JffcO t > £ S5J£ 

C 0 0 6 6 1 HI 4 Srffl^-C . #^Hca>*>6& B B B igiJj 
0»*a8Rffl^fcJBUiasa8B<»>«*SHHW* . ?S B B B 
ft^S<i. ftftoffiARUBlK l - it. iXBk<nmn 
MUHK1-2 2:. ^SF?-<A'2t, «^Hffil|slK3 
t . #!S«L££fi)ciI]8&4 t . 5 LT ^ 

s. m^mmm® 3 izu, m^\mm^9 8- 1 1 . ^ 

^x- ^98-2t, tfWffliEx-? 9 8-3 WXh 

£&J)-t&. ^3iEK7'f^2»i. ^fi-f-9 9$r?g B B B ^ 
^IB(LCD)y\-^;U5^ai^-r&. ^f*JWU8&3 
«±. -f*— y;Ki^-8ifc, iSf-^^D7?8 2 
fc. ?4 >7vv783t. AJiWf;?-? 84 t . 15 
Jg-f ^-y>\4t^ 9 6 & ffiASOMslfft 1 ^ffi;>}-f & . 

[00 67] t~r, mjffimms&sii. #>vME-f- 

?98 - 3frt>Wt&l'i'*9Wl&r-9 S-i^Lra* 
v r -^8 4t-ftb-5tai*L (JiTF. 84(i|g^Ui''X 
^IS^-r-^T'*)* ) . IS^W *-7VKl-sp-9 6 
t 4 fizL. A *-7VUfl^8 1 £^gO?£ B B B |BIS[I]8& 
1-1 toB**"* . -f ^-7"/Ht#8 1 ^'A^^ili. 
i„ ttl&OffiABIblilKl - Hi. SUjvf-^u-y? 
8 3 Kta!-? T U ^'x ? fg^x- ;? 8 4 £•& 0 3i^«f 
» & . JHBttlSK 1 ***HWH-C«**fT 3 ft 

ftss^saitf***. ^sco?s B B B sgt!j[ai8§ i - i<oaj*-r 

£-f *-7VWi-^8 1 (i<XS(OjSAiettlalK 1-2054 
*-7/H3^8 1 CffiRSfu »:SO?g B B B |gt!JlllSS 1 - 

[0068]ico«tp tcffio1^lsIH3Pffl&ffl&*«g- 

K«>r ^-y^fi-^-8 1 X'ZK.cr>miymm\si3&tm o 

«rRttW*fctf>. !0ScO?S B B B SES!)ll]S8^4^-y;PA^ 
[0069] Bbt*%*57-r4 i: . ffiABttBK 1 - 1 fe 

5frt>f§mmmz±tfLL, mmm^3(twmmm^9 

8 - 1 *> i^f-^ 9 8 - 2#>^?Bt B B B !§e®)li]S3 1 - 

1 iiiXZ 1 - 2 K^^^S-SSTOft-v 8 1 —8 3 

4 (JilT8 4(iA^^Kv ; '-^T'*> 

*> ) z&s&i. m^mm^m i - 1 j: v®&mm®8$ 

l-2(iA^^r r -^84$raX'9ii^. iSSEPJDffiE 

9 5££jS,-f&. 

[00 70] $iJPlH]S§3(i. ^F^ASWfi 
^9 8-4£4£j£U ^K7-f^<2(i; Tg&K^A 
•MWS# 9 8-4 tzm-oXmSm^ 9 9 Srffifi L\ 

i<?)j: ■? i=m&> 5 izmmmmm. z& 
wtjmzt-zm^zfto . 



[007 1 ] #S£BHli. tLhl=*L3tlUS(7)^®t=K^ 

mwvBmiz^Ltz*?*:-, hmzm&iimtiX.-tf-*7 
•t y h mjE«t*&iHi«§Ji . is i onmnmmn *v : m2cr> 
mm<mmiztni hVEMmum&jLV*? 

-try h«Ettlft0Bfc:ftiTttffl-r*ii:t>"ritr* 
[0072] it. KULfc:*LfclBS<0«MDI"eHJBEAaJ 

[0073] 

-r ^ B B B ^^BcjSffiL.T. a.— r-crm*- 
m^mt%.<nmm ( a^®. nyewy*??^ -y 

[HI ] ^Ba^^^jgallgiSiiiKcoSgKOlliS^ 
ffic7)8fBg<f fiE.$-^-r7'o -y ^H. 

[02 ] 12 1 C^L/i?S B B B lBi!JlllS§coP a b iim£E^JSE8& 
cO(*|gP«fi!cS:^-r7"D .y 

[04 3 ?Sa B B ^N'^^EnJnmfffcffl^pafS2r^-r0. 

[05 3 01 (^L./i?S B B B |gt!)la]S§^P B fc PmJEiBKIllS8 

[06 3 0 1 (c^U7tJSft^i»0B<Oift«-r-^Sr^Jg 
L^fc#OA*a*7 f -^i:«IS60^^'ftSr*-r 
0. 

[07 3 0 1 {C^L^jKfiiESaiHlKWiSSW^^WflR 
B&«l££^-t0. 

[08 3 0 1 c*L7t?s B B B sgK)[5]BoT>-rtiis^ i ab 

*^fSsgfllfi)tSr^:-t0. 

[09 3 01 ^L.^vS B B B lgiJllIS§c07}-7-b y hPIScT) 
P e b P*^mff^tt^^-r0. 

[010301 i,z7ikLtzw.^mmm^mmmmmco^ 

[0113 *^Bfl(c*>*^?S B B B SEI!)[HlS§^2^||)5gO 
[012 3 *%Bfl(CA^^?S B B B IE»)[slS«0^3(7)llJlfeO 
[0133 *%HB(^*^fg B 3 B SEi»lHlS§^4^) t fecO 
[014 3 *^<7)^4<30||ife^®tc:A^aj5 B B B SEi!» 
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